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(54) CATALYST FOR PURIFYING EXHAUST GAS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the deterioration 
of the durability and exhaust gas purifying capacity of a 
catalyst for purifying exhaust gas by restraining that an 
absorbent added to a catalyst layer penetrates into a 
catalyst support and the absorbent vaporizes and 
scatters from the catalyst. 

SOLUTION: A zeolite, silica or titania layer 50 is formed 
between the catalyst layer 30 to which the absorbent is 
added and the catalyst support 10. The movement of 
the absorbent from the layer 30 to the support 10 is 
restrained by the layer 50 even when the catalyst is 
used over a long time at high temperature. 
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(57) [gfa] 

[ rri^s ] wmmtmm $ n tcmmm ( 3 o > t m 
w ( i o) tcomcm? j vm (50) ifcBi"i* 

-^TS&TtffifflL/da^K*), «a oo) *>e>ii 

ft ( 1 0 ) ^<DWm\<D®m^irv OI(50)i! 
« i"j 2; H * fctf ? * - 7 g tc J: 0 Wl § ft -6 . 




#<bfflft«fct,>-c, 

)5!l!<itfJCi:}qi$-i|)i?:g:wr±ieWj«icfcws±lBi»»)© 

M$!I*lR^«±fBte$Jl©?fffl©4>&\ i fc-- >-3fJc 
±tE«llf C i £ t €>M#JS» 1 ««: 10 

§B*X©gf#X#{bfflftt$. 

<Dm®7im*hVK. i vmikvv i ^©^s^ 
*>6ii^sn^^< £ &-o©s?t$^st*#t?sstt8* 

tm £ > Stc^m?: s&#f 5 tt «4 £ e. u a m* hmw. 

W»£-rS««*lll 1 **fc«»2qi«:ie«©Sf#;*» 

[HW0I5] ±E*iKW«*yf Aid*. 
±KtI*tt£?LR!Ifl* 6 & h C £ Ztm £ ? S II^JI 
IBlJifti>U»4Ji©i>-rh*>«:BBtS(0Sf*^fcffl)tt 
MR. 

[3»J#H6] iJBWiMIHB. HM4K©m>H. ttSiB 

2 jss 5 wzmmom^mmmk. 

[0001] 

tfx^bfflfcMKtMt*. 

[0002] 

mm? mmm) y-»<->x>y>*iBirti«w 
^x>^>n©#w^.^x>i>>«. •mm.^mti 

*bb*wiii© y - >2«ttrae $ n s. y - >^ib 

iZTnSi^icj: ot+accHKb-r 5 c £#?*&(,> c £ 
a>e>, K{b^Haic*j^Tgf**xt|3©N0x*®i«-rs 
NOxtt«ft«flii/. c©«wiK«ia3nfcN0x*a 

^©N0xgfl±SS£<iyS$tf£C£#ft6ftTt,>S. C 

©s©®)SS!y->NOx^(cfct,^r. taia.fcmKff 

9-85 0 93^$BCCietS©<fc^{C > fc'J^A (K) 
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SJ: 5 (cUc *>©#&*. 
[0 00 3] 

fc£Atf*y 'JA^flnLfcNOxfltJSiS^MKfc/c 
•^riSST«:te< £. HMUc* 9 
*«5. NOxftWhOW^ttftToraHtc&^TOS. N 
0xWcfc»S?7-; ?26£©JIH£?S^-f . 

/>i*ASOa-i/7^ hfSf*CCffi8l> 
fcOiiitC* y A%«SIBW<t UT8S»IUT!tcSN0 x 
Mif&tljiU C©NOx«Bi«:«flll/fcai>y>©© 
±K®S& 6 CMC C ©H ©i > >= > £f£tX b /c$p©^tT 

8*i*I3&B*lHl(&bfcoT 6 5 o° ca±t^^mmc 
T, flBE»7ft«:NOx«IMl©in»fffiK:*jWajc3R^«T 
HJSU flMg©3-^-7^ h ( Mg2A 1 AS i 5018) 

igtfJCc^y^A. 7n>")A, t^s-^a, fis^s 

t) f KSR©fb^KMg4A I 9S i 90 36-^* 'J ^ A. 7 
JUS^A, a*St;»*©ft^KA I S i oim 

[0 004] iKOSHWCfctttt. NOx«ASji5a{C 
Hi*ft6£, MMW (^»J/*3- h) CcjffiflnSftfc 

fctei>r* y^A^a-^^-f h£/xiSb-c±§a©fb-& 

^ft«*©*»tt36»* < S-3*©Ptt^*HB(.» C iH3 

-^^>f haft's* y -5 A3*«aoin>£i»sns. * 

L/T, a-j?9-f h£!»K?g$4»C-rSfb^5*S3- 

«r»«:*j w ^M««affi©^f btc ^ o r 3 - y ^ h fn* 

(C 9 y »> 0 X N O x fcl<&8©3£g#{gT-!r h C £ 

[0 00 5]±a©«fc^{C. *'J>)Alf«»]iLt 
*t»NOx«*H*M{t*H»Trffiffl3*l*. C©^{b 
^fflStrB, (Rj8BW£SWXiti©aBRfiS»^SBI^£ 

N0x«jWffi^*JfiT-f4. C©fc|£, NOxDMI**? 

IKDT^. N0x«MI«:i«jaTt?Sieiaifi|fflr5£^b 

[0 006] *«W#*iff ofcTiBHK©»*36»6* 
r> fWtttUBlSTJlH©— i*«T«:*5C»r«awi| 

<Dfrt£V)<o®ftififfi&?%£tK.ibht%%.htih. an 

*'J^Ai5Ria?filiC--cdtr)tt«]|li 
3-i>7-fF «<*(CjBf# LT^cSNOx tt&&Sft 0 . 

*(gffl©N 0 x nHKccfaif s * y $ A^r^fcx r f s 
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ttfflOfcatcttUSKo^yjAdW****. sec m 

WtifttCbWSrt y ■> A3WI5©SS*S1!JJ©* 'J $ A^W 

A^*fi«»+%&1» L/ 5 0 C tWftfritc 

(H6*#J8D . 

[0 00 7 ] -ecr^ HHN©ffi&fcj:*$ 

(bffl&iftSM&fs c i * i -r So 

[0008] 10 

[!fgI£fiS$-f Sfc©©*©] *lBWtt. ftiWcKig 
i^©£tt*fflllW**C *«W«C*Jl> 

r , mrtzmmteMAmmic m 3 tutm^tcmm * 

mt«J^©£»©»IW«:*& < *MK*>6©» 
*«©»&*. 7KffcK:<J: 5«i88W©?S*Oi>'r Ji*M«©St 
#*jWtttffi©fiT*«IWJt3*.S. 20 
[ 0 0 0 9 ] fftHtCfcOT. »*K«. WJF1BSE 

f«rr sworn*, mmmvmmmm? mgxte 
mmo®to*mm<>tmm-z% s. *isw«:*j^r . 

8©?fB©4>& < £ fc-#««3fts. 
[0010] ffl*£*imi©|H!K»tffc»£. W*« 
ffitt*M>«*r»«Lfc«te. MMnitciSaidtiAAM 
9J©ffl<*rt^©SA**. <WaWtfflfti©HKJBtt«:& 30 
l/-cRW6*»fc«ilWJlK:J:oTW5«:ll±3h*. *t, 
T , 0MHK «* 5 fi(*F«?^©Ria»)©SA*iffll*iJ 3 ti S 
©T, ©15Si|?:«})ST4W4©fi)Sfi£»ifflf*©*M5E 
#£©Ri£«:j; 6{b£1fc©JFJ$#«<J3tt. c©lb£3?» 
©J&j&tcSaH-rstlftt?©*? *2fc£tH>T«:l4ag© 
WXttfiT*»Rf±StiS. *fc. ffl«M«:M«tW©^ffl 

*.fcfc©rfc&<. c©*§£. Ws^JgroiBgKicScr- 40 
ns. 

[0 0 l l ] -«cc. ro©fe*fr6ttSfflfl.(cttMMI 

rttuswittawaiiiwrsciKtt*. sstca^fcj^ 
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< mm.mtz y ? wtt&u zbrmjtmam&j&& 
c turn >) wmwm.^ iotNOx mmm&Dmy 

f S. 

[0012] c©.* tn*iw^ii©pfl^ftt«)i©?f 

ffiKWIl Sr^fiS l> T ft 4 *ft93©tf»fttt-Ct2 . fflf* 
3-^-as©M!«W*»< T^tf £©gf*#*tfa3tt, 

«*«■©■»#£»£ or^-ic-ct-cMSiB-c©^ 
KtWHElSft. fimtt©l&ftCC#9fl^j©ffiftStf 
4>tt<&S. tf$L<«. fflttJRtt. 

ft< it>— o©WI4* 6$»fi)t3ftS. Mtt««*£trffl 
£»ft»©£*«. I V» k VlR*j«fcCJfV I «©a»7£ 

z>m^mmt\&'j>u< £*>-- ?©»&««*£&. 

[0013] c©fff«SS«r«. R»»«£tifc'j*jJ:tf 

s» a£BHi^tt«j*i#»8*3fi£tf©« 

©i8tt^ft«. ^»*£l«lJW<b©J^tt**liL-C 

[0 0 14]»*b<«. MHMI|«. N0x£©O?|£ 
©SlBI4*ll#^Sct»t«4*>6iQ:S. C©«^. flM± 

■c©«aajw©s*4iqiiMr sfWWMJact «t o S3 n 

State. (MBW©N0x(R«fPffl*iaffK#3ti*. 
WW1«. fi7Bft» (fc<bA«. HCft£'©S 

tc^) **#f5t*i4*>6«ca. c©ji^, )vmii© 

«7c^»^{c«t 0nKM»*(cJiB«i3tifcjljc««{c 
J:0» ttJ«JIrt^JtPWIlrt©«»*^fWtt*^)»3 
ti. NOxiWWtllB^HfflrS. 
[ 0 0 1 5 ] 0 & b < tt, WWJitt-tf * v -f h*>6& 

{ca^ffaaaow^ £ isi*©^*** 3 ti s . -r & 

Wt, !Rj«SiJ*lS"r41ie^*jJ:C/HC«riR»-ratB* 
h±©K*©*^t>35^tC < J:0 -f*>£L>T 

#cc vt~>-<Y z%mm £ St* £ ©ibucrw fc»^. » 



y->ae*K*jt>rfc, HC«*fiB*Wr4tf* 
v-i h*>6tt6WW««. 8M7X*ic^gft4llA>&H 

u MwaNOxaiBttiieoHaKff^Ta. 

[0016] *|EM(C*Jl>r. WMl**^**** 
-fhiUt, MF I §L X§t t-H-ft-fh 7 
x'JJ7-( hfc £'©«*©* ^ 7"©-fe'*7-r h^ififflnj 
tgT&4#> »»HC«£©#iBMjltt4*fltLT. Sf 

hoaisSfi&aKt&irrs. -no**. 

mtVtv-i hf©S i 02/ A 1 02JttC5Jt{flJl>. w 
f»tt«c©j;bfcjtw-rs. Sfo-C, iJEOJt* 

■c $ hit v-k t < -r 4 c i «: j: *) tm<Dmm\£fo±.zm 
4c£#r$4. £tc> ±iB©Jt^b3<rsci«:j: 

[ 0 0 1 7 ] b< «. WlliJ, ft»»/c£;U* 

C©»^ ttiSWrtTBIWSttiHc 20 

± a«s»fffflB*3 ft-f . jvMHteBSS nfc*a«»i 

j»#^tfi©S0x<t©ft¥Sl6*ifti;«<tt*A;«&. C 

©fk^Jsi&(cf$^!Ria?pj©m**^i& < & t3 . mm<DN 
4„ *y i 5A©as*n{cj:oi!!HK©NOx»iatt**«isi± 

f4, *fc, £?lMfIi*©ffiffl&c£9flf#*©E#fM£ 

-riftBStett, »fl©*&»*£tjap:tfa©«til#ft< 30 
&^TR»ffl©£«rt>jiMS. JR»*«ftCJI<«c4««, * 
%H TBfWJl K «fc o T C ft #PJj± 5 ft 4 . 
[ 0 0 1 8 3 tfft b < It. ±8BW*WB. BM4K©Wt» 
■v it*ffim©m>JI. fSJM»T-©'h3i»l. #*S© 
**(,>7cSiHt£f3«»6fc4Ji, *6SttK©]«l> 
l©^Tft^— ort»fiX$ft5o »*0<«. KttS© 

fti^i©* v&tvmmm^mmm 

-sScS&ttSMttfc t *.t*WI'< "J f A ( B a S 0 4) 
*»6flWt3ft4. *fc. tt«tttt©Kt>)i«. fcifctf 

[0019] ±e©»a»»«: «fcft«\ £?urh*^© 

t>')V A<DI8M1)K TIB© jt *> - X A CC J: o T JW $ ft 
4 *>©£#* 6ft4. f&fc*>. »HWJi# l «ttfi©i*t> 
«*»6»fiR3ftTl>S«^. *';CABKttS©JliO» 
£ Jgl£ I/ T £?L KtIf*©Wc Sfii-r 4i?& tc?8B 5 ft 4 

fc©if)?5fts„ ttc, ttm®m<Dm>mfr?>Kmm 
»©rt»r«*y>A*iK»fto. *SJite*©'h3i>JB 50 
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6 & 4 ftp WIS A©*£fj «rPI±T 4 *>© £ ft? 3 

ft4„ #**©* s t, > tgjb < b£«a> huh mm <om 

^?LH flf*^©^ 'J $ A©«jgiH3gA 5 4>& < &S 1> 
©£**.6ft4. ^U, tSat4a©Kt->}tP*il)i©)«^ 
CCB. C ©IB## 'J -5 A £|BJ— ©ttf? 4 fftSCt* 
6. /7'^A*ifm$Hia«:jfi^< &K»*3fcW. ^?L»fS 
(*^©^7 y A©g§$14*i®T1" 4fc©£ft¥3ft4. 
[002 0 ] ±IB©<fc ^ l/T^?LMfi(*^©^ U "5 A 
©«a**WBI3 ftTgf *'x^tft4<«©iS^tt[&]±*^ 6 
ft 4. *fc» *y>Atfi(|fH*-f«:*©aa«:}t|iWHIU6 

ftwwia©*^. *> y f A©?«»(c s fc4* y -?a©no 
x»ftttffl©<BT**-rc i*i«c< . flP^x^bfflftii® 
©Sf^»ftttU6*i»a«:ll«f3ftS. *»W©»^^ 

4/c* v •€•©-(«£ or* y$ a ^tfKiS^ssjjnL/ 

feUBIBta-yv-f hfi(*£©^CC-te't7^ htWW 
■ «kOTKW'ritc4NOx«i*«fPL > *|gffl©NO 

x fti^cc tew 4 */ y $ a^w*^ x r f *«>te. * 
fc, NOxlWI*x>J»KJmL-C<r±KI«»IW«£ 
ffWlKitl/. Cft(Cj:i3iiiST'C*B$ffl (m«8 5 
0' CT3 2B#^) Kfct-,Tffiffll/fcNOx«!l©* 

u ^ a^w$*«*. flfiffl«a«:*jw 4* y 9 a^w* 
©M^S?7)©* y ■> A$w*-ri»ofc*>©** y VMn 
mtvxmtc, c©»t*. Wi/iii^fgttccfH^t/c 
*BStr»a+9«i5ci,»i/5 0 y ^ A?^fi^, 

*l6W©ft*J»C«+»96aKCC}tp«3 ft 4 C o 
fc. C©HittS* (H6) «. UROW-C***'; ^A© 
»«»*>6©ffi5feJI*J*l6i«K J: 0 *i>i(cfg«$ftSC £ 

[0 02 1]*fc, ^WCC^^IBNOxftM^i 
Km^*^fi^K:«Lfc?*T-e©W»fB(c«IL.rE 

tBftF*rc©#y fi, 7n->^A, 7*;^oa, ii 

aW3R©{b^»©fiWEa». a-^-fUftosiK 

#{C|«|«4»jaLT!Q:4IW«©JI^{CJt^fflaK:iJ>tt 
^C£^iSto6ftfc. 

[0022] c©n«ng#tt. 3-^7 a mw WO 
-MfttMt&nmmm pp^oh y ^ Aona^nwiii 

CC«fc0IW±3ft4C«b*^. *3m<mtf*& 
A<D$MIC®® Ucft£®<D3L® Wti±3 ftT^?LMfa 
[002 3] 

CIEW©|SEJ6©JBS8] OT> *««©» l|gftJI5»{c J: 
4grm^X#{bft4^ ; l:^f4 0 49Em«©SFA//^ 

ftr^4„ M\ hffl*© — 5©-bJl/©-gR 
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';*l2 0«i3n, Sfc, ^y*B 2 ooaffltcJ!* 

MW3 0*itI83*lTt,>a. L/"C> M$lf3 0tCB, 
77 y "5 A ( K ) fcjrrj^y ?A (Ba) tfN0xRj8#J 
iO-r^DDSnrt,^. i"J#JB2 0B. 3-^54 h 

[0 0 2 4] 3-£>v-f hfflftl OB, fc£*.B. 7;l/ 

©@J&#£^#AtR(Oj&Jf5U C©^-7jAI&JfJft£ 
feSUcfc ©■?*•&. i";*»2 0B > mB«T©<fc 
SKLT. a-t?9-/ Hlfti 0©«EK:^3ns. 

7k®fg£tHS¥U C©7W§jflttKC3-S/7-f HJIftl 0 

taaw«. S3R{t^©ta©7K«?SB. 3-^0 
ta<* 1 ocefeTkttccjcotra-^^-r Mitt 1 o©^® 
^«»n>K:!R«3tis. *©»> mm 0 

=>■{ mm o©*B^*a^tc®»3-s^ 0 i^tc, 3 
-s? 7 ^ ha* 1 0 ?rj]D^-r 4 <t , sjwt^w©**^ 

JgU a-i^^M hfflttl 0O«->'J*|2 0*5f 

(Ss*i4. •nat>% > 3-j?5-f hJif* 1 oau/yaiB 

2 0CCj:9l!g8S3*lS. 

[0 0 2 5] ->'J*I2 OOMKffll^nSiHt^ 
®©Jfi©*#SK©aiE&«KB. 0ra-J?9^ h 
0©«*1$ttKi6i;r3C{t-rs. fcr, 3-y 

htett©^lSIWt^TEPMAi£&£''KcfcS7t 
-jT^ *8^K£SHW^£ ©««*¥«> 30 

©^^©JftJfiiftS^to^feSCiicJzO, a-i>7 

4 h stt i mmei i ©»»tt«r e. mc is V umcD* <) v 

[0 0 2 6] MUM 3 0B. miiWTOct^Klt, 
<Dn&m tiJV A& £<DT)\,i] <) y 3 Aft £' 

©T^yuB^miiifiR^its^idtf^? y 

-#tdS?3ft&. #t>T\ i/'J*)12 05:^^*©3 40 

-ys^Stti o*jj2©*5y-*K:«atu 

[0 0 2 7 ] fcLhW.fcStCLT. ~>y #]f2 O^LT 
3-i?7-f hfflftl 0CCM&13 Ofca-fw >*l/T 
«cSN0x)!*ME4SS. «6*&*0©«fc5(C, C©NOx 

S*^rt««W©#«WKfiBH3tt&. C©NOxfi4 

jsntc <fcnB> y ->sm-c©«MMiE*(csp*'^cp© 

NOxA^, )Will3 0K:^|fc3*ifc)!«ata©f¥fflT-C«l 
BWtt©^T?8WStiS. tit. 'J??at(D«I 50 
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sccstc s nr n o x ««*>6^»it>«:ttffl s na. 

[0 02 8 ] C©»NOxSl!|^It«»5i 
fifclffljHE-TSA. NOxWKBftiJlBKCtofcoriBiB 

a-y^-f n ffltt&c 3 - ?w > a ft*© nox 
•r nn**^«*orji«£c|3©a*<c££si6Lr<t^ 

$5££$U 3-i?7-r M§f*iCi>7 7i'#ffc£l,TN 
Oxf^©WMfe£»i& ; 5C£K:&6„ c*i(c*ft/r. 
*JIJBB«©NOxllM|-CB. EPMAffiKJc&TEJRfl" 
#rfc<fc*itt\ NOxWiMEifii^lBIKtefco'rKST'Ctt 
JBLfcHteCcfc, Mjgjf3 0K^fln3^/c*'J-?A£3 
-^v-f Mitt 1 0©->V *^£©(b^»©4(S*Jffll 
m2tiZ>Ctt>Wt>frK.K~>tc. COfflftB. MMW3 
0*63-^7^ MSttl O'MDft'J VA<D®1h&is<) 
*H2 0KJ:9|l±3:hSfc©<h#*.6tiS. C©flHc 
3-i^v -f Mitt l 0 iiMBBUPSrSfcl^teWtfa 
hliftl 0*-C4tdEO&l>C {t£fj© 

#w±3ns. 

[0 02 9] WT, *^©m2HJS^Sg{C<tS9Fm^ 

©gf$i#*iWbJtt«B, * 1 %k^js<d *> <otc tb^-c . 

i"J#J!2 OfCfUT, -Ktt^*> (T i 02 ) 
$#£t S**.=-7S4 0 4fflJ*UIS<b L-rjfJfiSLfc^ 
g&S. *©te©£Koi>Ttt® lHft#l»©t>©£H 

-nwrc* o . c©gf«^x^fbWiB» i mmmm<D 

hot BSR«©*ffi ■CHjgT? * a . 
[0 030] 5^^-7)14 0*3-^7^ hjgfttl 0£ 

^fb^^te^-c^. EPMAffitcJ:S7n*»#f«:J:n 
B> ftB^H(Cto/cSilSfiT-C©«fflUfcli^(Cfe««)i 

3 0{c8sjjn3nfc*y^A©3-^7'f htifti o^-x 
©Sj8**H»±3ti*c -3 fc. c©^(c, 77 y^ 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]ln a catalyst for emission gas purification which adds at least one chosen from a 
group which becomes this catalyst bed from an alkaline metal and alkaline-earth metals 
including a carrier and a catalyst bed as an occlusion agent, A catalyst for emission gas 
purification providing a restraining layer into a catalyst and controlling movement of the above- 
mentioned occlusion agent in the above-mentioned catalyst. 

[Claim 2]A catalyst for emission gas purification given in the 1st paragraph of a claim forming 
the above-mentioned restraining layer in at least one place of between the above-mentioned 
carrier and the above-mentioned catalyst beds and the inside of the above-mentioned catalyst 
bed, or an outside surface of the above-mentioned catalyst bed. 

[Claim 3]A catalyst for emission gas purification given in the 1st paragraph of a claim or the 
2nd paragraph comprising one or more materials characterized by comprising the following 
chosen from a group. 

An acidic oxide in which the above-mentioned restraining layer contains at least one acid 

chosen from a representative element of a transition element of group IV, V fellows, and a VI 

group and group IV, V fellows, and a VI group. 

the above - a multiple oxide which contains one acid even if small. 

Material which does not check the reactivity of nitrogen oxides and the above-mentioned 

occlusion agent. 

Material which adsorbs a reducing substance. 

[Claim 4]A catalyst for emission gas purification given in the 1st paragraph of a claim or the 
2nd paragraph, wherein the above-mentioned restraining layer consists of zeolite. 
[Claim 5]A catalyst for emission gas purification given in either of the 1st paragraph of a claim 
thru/or the 4th paragraph to which the above-mentioned occlusion agent is characterized by 
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the above-mentioned carrier consisting of porous carriers including potassium. 
[Claim 6]A catalyst for emission gas purification given in the 1st paragraph of a claim, the 2nd 
paragraph, or the 5th paragraph, wherein the above-mentioned restraining layer comprises 
any one of a layer with high acidity, a layer with high specific surface area, a layer with a small 
crystalline lattice, a layer that consists of element compounds with a large molecular weight, or 
the layers with a high basicity. 



[Translation done.] 



http://www4.ipdl.inpit.go.jp/cgi-bi^ 2/1/2008 



JP,2001-129402,A [DETAILED DESCRIPTION] 



Page 1 of 13 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]Especially this invention relates to the catalyst for emission gas 
purification excellent in endurance and exhaust gas purification performance about the catalyst 
for emission gas purification. 
[0002] 

[A related background art] Lean combustion type engine, such as a lean burn engine and a 
cylinder injection type engine, is operated rather than theoretical air fuel ratio in a 
predetermined operation area by the lean air fuel ratio by the side of fuel thin for improvement 
in the fuel consumption characteristic or the exhaust gas characteristic. While lean air fuel ratio 
operation is performed, NOx (nitrogen oxides) in exhaust gas from the ability not to fully purify 
with a three way component catalyst. Reducing the NOx emission to the atmosphere is known 
by equipping the NOx catalyst which carries out occlusion of the NOx in exhaust gas in an 
oxidizing atmosphere, and making NOx by which occlusion was carried out to this catalyst 
return to N2 (nitrogen) by reducing atmosphere. In this kind of occlusion type lean NOx 
catalyst, there is a thing adds potassium (K) as a NOx occlusion agent, and the NOx occlusion 
performance was made to improve like the statement to JP,9-85093,A. 
[0003] 

[Problem(s) to be Solved by the lnvention]However, the NOx catalyst which added the 
occlusion agent, for example, potassium, may be crossed to a long time, a crack may occur for 
a catalyst also under an elevated temperature, and it has become a cause of the durability 
degradation of a NOx catalyst. In order to investigate the cause of the crack generation in a 
NOx catalyst this invention persons, The NOx catalyst which adds potassium as an occlusion 
agent to the catalyst bed supported to the honeycomb type cordylite carrier was manufactured, 
and the driving test of the vehicles carrying the engine bench test of the engine which 
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equipped this NOx catalyst, and this kind of engine was done. In the engine bench test or the 
real vehicle driving test, an engine and vehicles were operated on conditions which are put to 
the elevated temperature more than 650 degreeC, over the time when a NOx catalyst is 
considerable. And ultimate analysis in the cutting plane of a NOx catalyst is carried out by the 
EPMA method (electron beam probe minute-sections analysis method) after the end of 
operation, It checked that compound KAISi04 of compound KMg4aluminum9Si9036 of 
potassium, magnesium, aluminum, silicon, and oxygen, potassium, aluminum, silicon, and 
oxygen existed in the cordylite (Mg2aluminum4Si5018) layer of a catalyst. 
[0004]According to the above-mentioned experiment, if a NOx catalyst is put to an elevated 
temperature, the potassium added by the catalyst bed (wash coat) will permeate in a cordylite 
carrier, and it will be thought that potassium reacts to a cordylite and the above-mentioned 
compound is formed under a high temperature atmosphere. Here, since the water solubility is 
high and the melting point is low, the compound of potassium is understood that potassium 
permeates a cordylite carrier easily. And when a cordylite and the compound which differs in a 
coefficient of thermal expansion are formed into a cordylite carrier, a crack will occur in a 
cordylite carrier with change of the catalyst temperature under catalyst use and before and 
behind use, and the intensity of a NOx catalyst will fall. 

[0005]As mentioned above, the NOx catalyst which contains potassium etc. as an occlusion 
agent is used under an oxidizing atmosphere. In this oxidizing atmosphere, the nitrate and 
sulfate of an occlusion agent are formed of the chemical reaction of an occlusion agent, and 
the nitrogen component in exhaust gas and a sulfur component, and NOx occlusion capacity 
declines. In this case, although occlusion capacity is recoverable by forming reducing 
atmosphere and decomposing a nitrate and sulfate into the circumference of a NOx catalyst, 
even if it takes such a measure, when a NOx catalyst is used under an elevated temperature 
for a long time, purification performance may fall. 

[0006]ln view of the result of the following experiment which this invention person conducted, it 
is thought that one of the purification performance fall causes is in an occlusion agent 
evaporating and dispersing gradually from a NOx catalyst in the bottom of an elevated 
temperature, and most portion of the occlusion agent within a catalyst disappearing. Namely, 
this invention person manufactures the NOx catalyst which supports the catalyst bed which 
contains potassium as an occlusion agent to a cordylite carrier, It asks for the potassium 
content in an intact NOx catalyst by the XRF method (X ray fluorescence spectroscopy), Next, 
after using this catalyst over a long time (it is 32 hours for example, at 850 degreeC) under an 
elevated temperature, it asked for the potassium content of the catalyst, and further, the 
difference of the potassium content before and behind use was **(ed) with the original 
potassium content, and the amount of potassium disappearance was calculated. As a result, it 
turned out that the amount of potassium disappearance reaches to tens of % thru/or 50% (see 
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drawing 6 ). 

[0007]Then, an object of this invention is to provide the catalyst for emission gas purification 
which can be reduced substantially for the aggravation degree of the exhaust gas purification 
performance by disappearance of an occlusion agent. 
[0008] 

[Means for Solving the Problem]This invention provides a restraining layer which becomes a 
catalyst for emission gas purification which adds an occlusion agent to a catalyst bed from 
material which controls movement of an occlusion agent, and controls movement of an 
occlusion agent in a catalyst. As for an occlusion agent which moves in inside of a catalyst 
when a catalyst for emission gas purification is exposed to an elevated temperature, 
movement is controlled by restraining layer in this invention. A restraining layer makes the 
shape of a layer, a formation gestalt of such a restraining layer contributes to control of 
movement of an occlusion agent greatly, and, as for evaporation of an occlusion agent from a 
catalyst, and disappearance ****** of an occlusion agent by scattering, a fall of exhaust gas 
purification performance of a catalyst is prevented. 

[0009]ln this invention, a restraining layer is preferably constituted by material which has an 
acid site. In this case, an occlusion agent which moves in inside of a catalyst is understood as 
what is caught and fixed in an acid site which a component of a restraining layer has, and can 
control movement of an occlusion agent in a catalyst effectively. In this invention, a restraining 
layer is preferably formed between a carrier and catalyst beds or in either [ at least ] an outside 
surface of a catalyst bed. 

[0010]When it provides between a carrier and a catalyst bed, for example a carrier is covered 
with a restraining layer, permeation into a carrier of an occlusion agent added by catalyst bed 
is certainly prevented by restraining layer which made the shape of a layer and was provided 
between a catalyst bed and a carrier. And since permeation of an occlusion agent into a carrier 
is controlled by restraining layer, formation of a compound by a reaction of a composition 
component of material and a composition component of a carrier which constitute an occlusion 
agent is controlled, and durability degradation of ** from a crack in a carrier resulting from 
formation of this compound and by extension, a catalyst is prevented. When a restraining layer 
is formed in an outside surface of a catalyst bed, evaporation of an occlusion agent from a 
catalyst bed and scattering are certainly prevented by restraining layer which made and 
provided the shape of a layer in an outside surface of a catalyst bed. A thing provided with two 
or more catalyst beds may be sufficient as a catalyst of this invention, and one or two 
restraining layers or more are allotted to a proper position in a catalyst in this case according to 
arrangement of a catalyst bed. 

[001 1]ln a catalyst which generally supports a catalyst bed to a carrier which consists of many 
cells. In order to satisfy mechanical, physical, or chemical requirements imposed on catalysts, 
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such as prevention from exfoliation of a catalyst bed from a carrier surface, in a corner part of 
each cell of a carrier, thickness of a catalyst bed is thickened, therefore a catalyst bed will have 
a depths part near a corner part. Make an exhaust air fuel ratio rich, and form reducing 
atmosphere in order to decompose sulfate generated by reaction of an occlusion agent in a 
catalyst bed, and a sulfur component in fuel and to recover occlusion performance, as already 
stated, but. In a depths part of a catalyst bed, since gas diffusion is bad, decomposition of 
sulfate is difficult, particle growth of sulfate advances easily, and NOx occlusion performance 
falls by consumption of an occlusion agent accompanying this. 

[0012]ln a suitable mode of this invention which forms a restraining layer between this point, a 
carrier, and catalyst beds and in an outside surface of a catalyst bed. Requirements that a 
catalyst bed of a carrier corner part should be made thick are eased, thickness of a catalyst 
bed is made uniformly as a whole, gas diffusion in a catalyst bed is promoted, and an amount 
of consumption of an occlusion agent accompanying growth of sulfate decreases. In this 
invention, a restraining layer comprises preferably at least one material chosen from a group 
which consists of a multiple oxide containing acid. Each of a multiple oxide containing acid 
contains at least one acid chosen from a group which consists of a representative element of a 
transition element of group IV, V fellows, and a VI group and group IV, V fellows, and a VI 
group. 

[0013]ln this suitable mode, prevention and durability enhancement of an exhaust gas 
purification performance fall of a catalyst are planned with an acidic oxide and a multiple oxide 
which are rich in occlusion agent fixed capability and thermal stability. For example, a multiple 
oxide comprises an oxide of combination which an acid site reveals. At least one acid is more 
preferably chosen in consideration of the reactivity of acid and an occlusion agent. For 
example, when an occlusion agent is potassium, it is good to use an acidic oxide which 
contains silica and tungsten as acid, and a multiple oxide. 

[0014]Preferably, a restraining layer consists of material which does not check the reactivity of 
NOx and an occlusion agent. In this case, an operation which controls movement of an 
occlusion agent on a catalyst is done so by restraining layer, and a NOx occlusion operation of 
an occlusion agent is done so good. Or a restraining layer consists of material which adsorbs a 
reducing substance (for example, reducing gas, such as HC). In this case, sulfate and a nitrate 
in a catalyst bed and a restraining layer are decomposed by reducing substance caught by 
reducing substance adsorption capacity of a restraining layer in a restraining layer, and NOx 
occlusion performance is recovered. 

[0015]Preferably, a restraining layer consists of zeolite. According to the catalyst provided with 
zeolite as a restraining layer, an advantage of an already described suitable mode and same 
advantage are done so. That is, zeolite has cation exchange ability and a molecular sieve 
operation, and is excellent in capability to adsorb capability and HC which fix an occlusion 
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agent. It may have been ionized under a hot steam existence by occlusion agent which moves 
in inside of a catalyst, and it is fixed by cation exchange ability of an acid site on zeolite as ion 
(see drawing 5 ). Zeolite has three-dimensional network structure and has high specific surface 
area. Since an occlusion agent is high-decentralized on zeolite of such a structure, when 
especially zeolite is provided between a catalyst bed and a carrier, an occlusion agent 
becomes difficult to permeate into a carrier. Zeolite is excellent in HC adsorption capacity 
(generally reducing substance adsorption capacity). Even if an internal-combustion engine is in 
a lean operation state, slight HC is contained in exhaust gas, and decomposition of a nitrate of 
an occlusion agent or sulfate is promoted by HC which adsorbed on zeolite. That is, a 
restraining layer which consists of zeolite which has HC adsorption capacity during lean 
operation decomposes a nitrate and sulfate of an occlusion agent continuously using slight HC 
contained in exhaust gas, and contributes to recovery of NOx occlusion performance of a 
catalyst. 

[0016]ln this invention, although it is usable as zeolite which constitutes a restraining layer in 
zeolite of various types, such as a MFI type, Y type, an X type, mordenite, and a ferrierite, it is 
preferred to choose what suits an exhaust gas presentation in consideration of structure 
relevance with an adsorption HC kind. It depends for cation exchange ability and heat-resistant 
performance of zeolite on a composition component of zeolite. That is, in inverse proportion to 
Si02/AI02 ratio in zeolite, heat resistance of cation exchange ability is proportional to this 
ratio. Therefore, for example, improvement in heat-resistant of a catalyst can be aimed at by 
enlarging the above-mentioned ratio as much as possible. By making the above-mentioned 
ratio small, the amount of disappearance of an occlusion agent accompanying prolonged 
operation under an elevated temperature of a catalyst is reduced, and occlusion performance 
can be maintained. 

[0017]Preferably, a restraining layer does not contain a catalyst substance, for example, the 
precious metals. In this case, within a restraining layer, a catalysis by a catalyst substance is 
not done so, but since it becomes difficult to produce a chemical reaction of an occlusion agent 
fixed to a restraining layer, and SOx in exhaust gas, consumption of an occlusion agent 
accompanying this chemical reaction decreases, and NOx occlusion performance of a catalyst 
is maintained. In this invention, as for an occlusion agent, a carrier consists of porous carriers 
preferably including potassium. NOx occlusion capacity of a catalyst improves by addition of 
potassium. Pressure loss of exhaust gas declines by use of a porous carrier, and exhaust gas 
contacts a catalyst bed good and emission gas purification is performed good. Although 
circulation of exhaust gas containing a hot steam becomes good and it becomes easy to 
produce movement of an occlusion agent, evaporation, and scattering on the other hand with a 
catalyst which has a porous carrier, this is prevented by restraining layer in this invention. 
[0018]The above-mentioned restraining layer comprises any one of a desirable layer with high 
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acidity, a layer with high specific surface area, a layer with a small crystalline lattice, a layer 
that consists of element compounds with a large molecular weight, or the layers with a high 
basicity. Preferably, a layer with high acidity contains, an acid material with high reactivity, for 
example, a silicon oxide, with potassium of a catalyst bed. A layer with high specific surface 
area contains, high material, for example, zeolite, of specific surface area. A layer which 
consists of element compounds with a large molecular weight comprises, for example, base 
material (BaS04), for example, barium sulfate, with it. [ a large and molecular weight and ] 
[ stable ] A layer with a high basicity consists of base materials, such as barium oxide (BaO), 
for example. 

[0019]According to the above-mentioned suitable mode, osmosis of potassium to a porous 
carrier is considered to be controlled by the following mechanism. That is, when a restraining 
layer comprises a layer with high acidity, potassium is understood as what is consumed before 
reacting to a layer with high acidity and reaching on the surface of a porous carrier. Inside a 
restraining layer which consists of a layer with high specific surface area, potassium high- 
distributes and a restraining layer which consists of a layer with a small crystalline lattice is 
understood to prevent movement of potassium. In the case of a restraining layer which 
consists of element compounds with a large molecular weight, it is thought that an osmosis 
course of potassium to a porous carrier decreases. And since this layer has the same 
character as potassium in the case of a restraining layer with a high basicity, if potassium 
approaches a restraining layer, rebounding will be received, and it is understood as that to 
which the inductivity of potassium to a porous carrier falls. 

[0020]Osmosis of potassium to a porous carrier is controlled as mentioned above, and 
durability enhancement of an exhaust gas cleaning catalyst is planned. In the case of a 
restraining layer which can control the osmosis, without consuming potassium, a fall of a NOx 
cleaning effect of potassium by consumption of potassium is not caused, and exhaust gas 
purification performance of a catalyst for emission gas purification is maintained suitably. In 
order to evaluate the endurance of a catalyst for emission gas purification of this invention, and 
occlusion agent disappearance prevention capability, A NOx catalyst which provides zeolite as 
a restraining layer between a catalyst bed and a cordylite carrier which added an occlusion 
agent which contains potassium as the example was manufactured, and it asked for potassium 
content in an intact NOx catalyst by the XRF method. Carry a NOx catalyst in an engine and 
an engine bench test and a real vehicle driving test are presented, It asked for potassium 
content of a NOx catalyst which this used over a long time (it is 32 hours for example, at 850 
degreeC) under an elevated temperature, and asked for what **(ed) a difference of potassium 
content before and behind use with the original potassium content as an amount of potassium 
disappearance. As a result, with a catalyst which supported a catalyst bed to a carrier, it turned 
out that the amount of potassium disappearance which reaches to tens of % thru/or 50% is 
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controlled to about about ten% with a catalyst of this invention. This experimental result 
(drawing 6 ) shows that the amount of disappearance from a catalyst of potassium which is an 
occlusion agent is substantially reduced by this invention. 

[0021]After presenting an engine bench test and a real vehicle driving test with the above- 
mentioned NOx catalyst by this invention, ultimate analysis was conducted by the EPMA 
method about the cutting plane. As a result, it was admitted that the surface of a cordylite 
carrier had fairly little abundance of a compound of a compound of potassium within a cordylite 
carrier, magnesium, aluminum, silicon, and oxygen, potassium, aluminum, silicon, and oxygen 
compared with a case of a catalyst which only forms a catalyst bed. 

[0022]This experimental result shows that osmosis of potassium to inside of a cordylite carrier 
(generally porous carrier) is prevented by restraining layer. Generation of a compound 
resulting from osmosis of potassium is prevented, it is hard to generate a crack in a porous 
carrier, and a catalyst for emission gas purification of this invention is actually rich in 
endurance, also when it is used under an elevated temperature for a long time. 
[0023] 

[Embodiment of the lnvention]Hereafter, the exhaust gas purifying catalyst by a 1st 
embodiment of this invention is explained. The exhaust gas purifying catalyst of this 
embodiment is constituted as a NOx catalyst which has a honeycomb (monolith) type cordylite 
carrier which consists of many cells. Drawing 1 shows a part of one cell of a cordylite carrier, 
and the cell of the cordylite carrier 10 is formed in quadrangular shape. The silica layer 20 is 
covered by the surface of the cordylite carrier 10, and the catalyst bed 30 is supported by the 
surface of the silica layer 20. And potassium (K) and barium (Ba) are added by the catalyst 
bed 30 as a NOx occlusion agent. The silica layer 20 functions as a restraining layer which 
controls osmosis of the potassium to the cordylite carrier 10 (generally porous carrier). 
[0024]The cordylite carrier 10, for example the powder of an alumina source, the powder of a 
silica source, and the powder of the source of magnesia, Water is made to distribute what was 
mixed so that the rate of alumina, silica, and magnesia might become a cordylite presentation, 
that solid content is fabricated to honeycomb shape, and this honeycomb Plastic solid is 
calcinated. The silica layer 20 is formed in the surface of the cordylite carrier 10 as follows, for 
example. First, the water soluble salt of a silicon compound is diluted with water, the solution of 
prescribed concentration is prepared, and the cordylite carrier 10 is immersed into this 
solution. The solution of the salt of a silicon compound is absorbed by the absorptivity of the 
cordylite carrier 10 in the surface of the cordylite carrier 10, or a surface. Then, the cordylite 
carrier 10 is dried, moisture is evaporated and the salt of a silicon compound is made to 
adsorb into the surface of the cordylite carrier 10, or a surface. Next, if the cordylite carrier 10 
is heated, the salt of a silicon compound will decompose and the silica layer 20 will be formed 
in the surface of the cordylite carrier 10. That is, the cordylite carrier 10 is covered with the 
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silica layer 20. 

[0025]The proper concentration of the solution of the salt of the silicon compound used for 
formation of the silica layer 20 changes mainly according to the water absorption characteristic 
of the cordylite carrier 10. Then, it is preferred to conduct ultimate analysis by the EPMA 
method etc. about the layer part of a cordylite carrier, and to check beforehand the relation 
between aqueous solution concentration and a coated state. Thus, by asking for the optimum 
density of the solution of the salt of a silicon compound beforehand, the optimal coated state 
that collateralizes the adhesive property of a cordylite carrier and a catalyst bed and the 
potassium percolation control effect of a silica layer can be acquired. 
[0026]The catalyst bed 30 is formed in the surface of the silica layer 20 as follows, for 
example. First, the slurry containing the powder which uses the precious metals, such as 
PURACHINA, alkaline metals, such as potassium, and alkaline-earth metals, such as barium, 
as the main ingredients is prepared. Subsequently, the cordylite carrier 10 whose silica layer 
20 has been formed is immersed into the above-mentioned slurry, and after drying this, it 
calcinates. 

[0027]The NOx catalyst which coats the cordylite carrier 10 with the catalyst bed 30 via the 
silica layer 20 as mentioned above is acquired. Conventionally, this NOx catalyst is 
accommodated in a case, for example via shock absorbing material, and is arranged in the 
exhaust pipe of an internal lean combustion engine so that it may be publicly known. According 
to this NOx catalyst, occlusion of the NOx in exhaust gas is carried out in the form of a nitrate 
under an operation of the catalyst species distributed by the catalyst bed 30 during the engine 
operation in a lean air fuel ratio. A nitrate is disassembled during the engine operation in a rich 
air fuel ratio, it is returned to nitrogen and NOx by which occlusion was carried out is emitted 
into the atmosphere from a NOx catalyst. 

[0028]lf the internal-combustion engine which equipped such a NOx catalyst is operated for a 
long time, a NOx catalyst will be exposed to an elevated temperature over a long time. In this 
case, if it is in the conventional NOx catalyst which coats a cordylite carrier with the catalyst 
bed by which potassium was added, As already stated, potassium will move into a cordylite 
carrier, it will react to silicon in a carrier, etc., and a compound will be generated, a crack will 
occur in a cordylite carrier, and the endurance of a NOx catalyst will be spoiled. On the other 
hand, in the NOx catalyst of this embodiment, according to the ultimate analysis by the EPMA 
method, also when a NOx catalyst was used under an elevated temperature over a long time, 
it became clear that generation of the compound of the potassium added by the catalyst bed 
30 and the silica components of the cordylite carrier 10 is controlled. This reason is considered 
that movement of the potassium from the catalyst bed 30 to the cordylite carrier 10 is 
prevented by the silica layer 20. Thus, since the compound which differs in the cordylite carrier 
10 and a coefficient of thermal expansion does not generate in the cordylite carrier 10, the 
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crack generation in the cordylite carrier 10 resulting from generation of a compound is 
prevented. 

[0029]Hereafter, the exhaust gas purifying catalyst by a 2nd embodiment of this invention is 
explained. As shown in drawing 3 , the exhaust gas purifying catalyst of this embodiment is 
replaced with the silica layer 20 compared with the thing of a 1st embodiment, and the points 
which formed the titania layer 40 which uses a titanium dioxide (Ti02) as the main ingredients 
as a restraining layer differ. About other points, it is the thing and identical configuration of a 
1st embodiment, and this exhaust gas purifying catalyst can be manufactured by the method of 
the approximately said appearance as the thing of a 1st embodiment. 
[0030]Also in the exhaust gas purifying catalyst of this embodiment which forms the titania 
layer 40 between the cordylite carrier 10 and the catalyst bed 30, According to the ultimate 
analysis by the EPMA method, also when [ under the elevated temperature covering a long 
time ] it was used, it turned out that osmosis into the cordylite carrier 10 of the potassium 
added by the catalyst bed 30 is prevented. Thus, since osmosis of potassium is prevented, this 
exhaust gas cleaning catalyst is rich in endurance. In the NOx catalyst by this embodiment, the 
loss of the potassium from the catalyst bed 30 is reduced. It is thought that this reason is the 
same as that of a silica layer. 

[0031]Hereafter, the exhaust gas purifying catalyst by a 3rd embodiment of this invention is 
explained. As shown in drawing 4 , the exhaust gas purifying catalyst of this embodiment is 
replaced with the silica layer 20 compared with the thing of a 1st embodiment, and the points 
which formed the zeolite layer 50 as a restraining layer differ. About other points, it is the thing 
and identical configuration of a 1st embodiment, and this exhaust gas purifying catalyst can be 
manufactured by the method of the approximately said appearance as the thing of a 1st 
embodiment. 

[0032]Although a drainage system dispersing agent may be made to distribute a zeolite 
constituent like the case of a 1st embodiment in formation of the zeolite layer 50 to the 
cordylite carrier 10, it may be made to distribute an organic nature dispersing agent. The 
underwater distribution article (sol) and electrification dispersed solutions (colloid) of a hydrate, 
such as silica and alumina, can also be used as adhesives. 

[0033]ln the catalyst of this embodiment provided with the zeolite layer 50 as a restraining 
layer, the zeolite layer 50 has an acid site provided with cation exchange ability, and is 
excellent in the capability to fix an occlusion agent (this embodiment potassium). As it may 
have been ionized under a hot steam existence by the occlusion agent which moves in the 
inside of a catalyst and it is typically shown in drawing 5 , an occlusion agent, for example, 
potassium, is fixed by the cation exchange ability of the acid site on the zeolite layer 50 as ion. 
The zeolite layer 50 has three-dimensional network structure, and has high specific surface 
area. Since it high-distributes on the zeolite of such a structure, potassium becomes difficult to 
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permeate into the cordylite carrier 10. The zeolite layer 50 is excellent in the capability to 
adsorb a reducing substance (for example, reducing gas, such as HC). Even if an internal- 
combustion engine is in a lean operation state, slight HC is contained in exhaust gas, and 
decomposition of the nitrate of potassium or sulfate is promoted by HC which adsorbed on the 
zeolite layer 50 which has HC adsorption capacity. That is, during lean operation, the zeolite 
layer 50 decomposes a nitrate and sulfate continuously using slight HC contained in exhaust 
gas, and contributes to recovery of the NOx occlusion performance of a catalyst. 
[0034]The zeolite layer 50 of this embodiment does not contain the precious metals, such as a 
catalyst substance, for example, Pt etc., Therefore, within the zeolite layer 50, the catalysis by 
Pt etc. is not done so, but since it becomes difficult to produce the chemical reaction of SOx in 
the potassium fixed to the zeolite layer 50, and exhaust gas, consumption of the occlusion 
agent accompanying such a chemical reaction decreases, and the NOx occlusion performance 
of a catalyst is maintained. 

[0035]The zeolite layer 50 can be constituted using the zeolite of various types, such as a MFI 
type, Y type, an X type, mordenite, and a ferrierite. Under the present circumstances, in 
consideration of structure relevance with an adsorption HC kind, the zeolite of the type which 
suits an exhaust gas presentation is chosen. In inverse proportion to the Si02/AI02 ratio in 
zeolite, that heat resistance of the cation exchange ability of zeolite is proportional to this ratio. 
The above-mentioned ratio is made to become as large as possible in this embodiment for the 
improvement in heat-resistant. By preparing a zeolite composition component so that 
Si02/AI02 ratio may become small, it can increase and the amount of disappearance of the 
occlusion agent by the prolonged use under an elevated temperature reduces the occlusion 
agent capturing capacity power of zeolite in this case. 

[0036]ln order to evaluate the endurance of the exhaust gas purifying catalyst of this 
embodiment and occlusion agent disappearance prevention capability to form the zeolite layer 
50 between the cordylite carrier 10 and the catalyst bed 30, The NOx catalyst which provides 
zeolite as a restraining layer between the catalyst bed and cordylite carrier which added the 
occlusion agent containing potassium was manufactured, and it asked for the potassium 
content in an intact NOx catalyst by the XRF method. Carry a NOx catalyst in an engine and 
an engine bench test and a real vehicle driving test are presented, It asked for the potassium 
content of the NOx catalyst which this used over the long time (it is 32 hours for example, at 
850 degreeC) under the elevated temperature, and asked for what **(ed) the difference of the 
potassium content before and behind use with the original potassium content as an amount of 
potassium disappearance. 

[0037]lt is shown in drawing 6 with the experimental result about the catalyst of a 2nd 
embodiment that formed the catalyst which is not coped with [ which supported the catalyst 
bed for the experimental result about the catalyst of this embodiment which formed the zeolite 
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layer 50 to the carrier ], the catalyst of a 1st embodiment that formed the silica layer 20, and 
the titania layer 40. As shown in drawing 6 , with the catalyst of this embodiment, it turned out 
to the amount of potassium disappearance in an uncoped with catalyst reaching to tens of % 
thru/or 50% that this amount of potassium disappearance is controlled to about about ten%. 
This experimental result shows that the amount of disappearance from the catalyst of the 
potassium which is an occlusion agent is reduced substantially. The amount of potassium 
disappearance in the catalyst of 1st and 2nd embodiments was about about twenty%. 
[0038]Like the case of the 1st and 2nd examples, after presenting an engine bench test and a 
real vehicle driving test with the catalyst of this embodiment, ultimate analysis was conducted 
by the EPMA method about the cutting plane. As a result, also when [ under the elevated 
temperature covering a long time ] it was used, it turned out that osmosis into the cordylite 
carrier 10 of the potassium added by the catalyst bed 30 is prevented, this invention is not 
limited to the thing of the above-mentioned embodiment, but is deformable to versatility. 
[0039]For example, in the above-mentioned embodiment, although the honeycomb type 
cordylite carrier 10 was used as a carrier, this invention is applicable also to the catalyst for 
emission gas purification provided with the carrier which comprises materials other than a 
cordylite. When a metal carrier is used, although osmosis of the occlusion agent to a carrier 
hardly becomes a problem, the effect of preventing scattering of an occlusion agent is acquired 
and the fall of the exhaust gas purification performance of a catalyst is prevented. When using 
a honeycomb type cordylite carrier, the cell of a cordylite carrier may not be limited to the thing 
of quadrangular shape, for example, the thing of triangular shape or the shape of a hexagon 
may be sufficient as it. 

[0040]Although the silica layer 20 which uses a silicon dioxide as the main ingredients in a 1st 
embodiment constituted the restraining layer, and the titania layer 40 which uses a titanium 
dioxide as the main ingredients constituted the restraining layer from a 2nd embodiment and 
the zeolite layer 50 constituted the restraining layer from a 3rd embodiment, The component of 
a restraining layer is limited to neither a silicon dioxide nor a titanium dioxide nor zeolite. 
[0041]That is, it can replace with a silicon dioxide and a layer with high acidity can constitute a 
restraining layer using other acid materials. It can replace with a titanium dioxide and a layer 
with a high basicity which uses base materials, such as alkaline metals, such as barium (Ba), 
and barium oxide (BaO), as the main ingredients can constitute a restraining layer. A layer with 
high specific surface area which includes material with high specific surface area of zeolite etc. 
as the main ingredients, the layer which consists of element compounds with a large molecular 
weight which contains as the main ingredients, stable base material, for example, barium 
sulfate, with a large molecular weight, and a layer with a small crystalline lattice may constitute 
a restraining layer. 

[0042]The acidic oxide which contains the acid in a broad sense by this invention more, and 
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the multiple oxide containing the acid, A restraining layer can be formed from the material 
containing one or more materials chosen from the group which consists of material which does 
not check the reactivity of nitrogen oxides and the above-mentioned occlusion agent, and 
material which adsorbs a reducing substance, The acid may include one or more materials 
chosen from the representative element of the transition element of group IV, V fellows, and a 
VI group and group IV, V fellows, and a VI group. 

[0043]ln the above-mentioned embodiment, although the one restraining layer 20, 40, or 50 
was formed in the outside surface of the carrier 10 between the carrier 10 and the catalyst bed 
30, the number of formation and formation part of a restraining layer are not limited to this. For 
example, one restraining layer can be formed in the outside surface of the catalyst bed 30. In 
the case of the catalyst which has two or more catalyst beds, according to the formation mode 
of a catalyst bed, one or two restraining layers or more can be suitably formed in at least one 
place of between a carrier and catalyst beds and the inside of a catalyst bed, or the outside 
surface of a catalyst bed. 
[0044] 

[Effect of the lnvention]Since the catalyst for emission gas purification concerning the invention 
according to claim 1 provides a restraining layer into a catalyst and controlled movement of the 
occlusion agent in a catalyst, evaporation of an occlusion agent and the disappearance ****** 
of the occlusion agent by scattering can reduce the fall of the exhaust gas purification 
performance of a catalyst substantially. In the invention according to claim 2, since the 
restraining layer was formed in at least one place of between a carrier and catalyst beds and 
the inside of a catalyst bed, or the outside surface of a catalyst bed, Permeation into the carrier 
of the occlusion agent added by the catalyst bed, evaporation of the occlusion agent from a 
catalyst bed, and scattering can be certainly prevented by the restraining layer which makes 
the shape of a layer, and prevention from a fall of the durability enhancement of a catalyst or 
exhaust gas purification performance can be aimed at. 

[0045]The acidic oxide or multiple oxide which contains at least one acid chosen from the 
transition element and representative element of group IV, V fellows, and a VI group in the 
invention according to claim 3, Since a restraining layer is constituted from one or more 
materials chosen from the group which consists of material which does not check the reactivity 
of nitrogen oxides and an occlusion agent, and material which adsorbs a reducing substance, 
Controlling disappearance of an occlusion agent with the material which can plan prevention 
and durability enhancement of an exhaust gas purification performance fall of a catalyst with 
the acidic oxide and multiple oxide which are rich in occlusion agent fixed capability and 
thermal stability, and does not check the reactivity of nitrogen oxides and an occlusion agent. 
Emission gas purification by NOx occlusion operation of an occlusion agent can be attained, 
an occlusion agent is reproduced using the reducing substance which the material which has 
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reducing substance adsorption capacity caught, and exhaust gas cleaning capacity can be 
recovered. 

[0046]ln the invention according to claim 4, since the restraining layer was constituted from 
zeolite, movement of the occlusion agent in a catalyst is effectively prevented by the cation 
exchange ability of zeolite, and evaporation of an occlusion agent and the disappearance ***** 
of the occlusion agent by scattering can prevent an exhaust gas purification performance fall. 
In the invention according to claim 5, the osmosis in the carrier of an occlusion agent, 
evaporation, and scattering which are easy to produce when a porous carrier is used can be 
effectively prevented by a restraining layer, aiming at improvement in occlusion capacity by 
potassium, and improvement in the exhaust gas purification performance by a porous carrier. 
[0047]ln the invention according to claim 6, since the restraining layer was constituted from 
any one of a layer with high acidity, a layer with high specific surface area, a layer with a small 
crystalline lattice, the layer that consists of element compounds with a large molecular weight, 
or the layers with a high basicity, movement of an occlusion agent can be prevented certainly. 
When a restraining layer is especially constituted from a layer with a high basicity, etc., 
movement of an occlusion agent can be prevented without causing the loss of the occlusion 
agent from a catalyst bed, and the cleaning effect of an occlusion agent can be maintained. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] lt is a partial expanded sectional view showing four half parts of one shell of the 
catalyst for emission gas purification by a 1st embodiment of this invention. 
[Drawing 2] lt is a mimetic diagram for explaining the formed state of the silica layer in the 
inside of the fine pores of a cordylite carrier. 

[Drawing 3] lt is a partial expanded sectional view showing four half parts of one shell of the 

catalyst for emission gas purification by a 2nd embodiment of this invention. 

[Drawing 4] lt is a partial expanded sectional view showing four half parts of one shell of the 

catalyst for emission gas purification by a 3rd embodiment of this invention. 

[Drawing 5]lt is a mimetic diagram showing the potassium fixation operation by the cation 

exchange ability of the zeolite which constitutes the restraining layer of the catalyst shown in 

drawing 4 . 

[Drawing 6] lt is a figure shown with the thing of the catalyst which showed an uncoped with 

catalyst, the catalyst shown in drawing 1 , and drawing 3 the kalium content after using the 

catalyst shown in drawing 4 under an elevated temperature for a long time. 

[Drawing 7] lt is a figure shown with the thing of the catalyst which showed an uncoped with 

catalyst, the catalyst shown in drawing 1 , and drawing 3 the NOx purification efficiency after 

using the catalyst shown in drawing 4 under an elevated temperature for a long time. 

[Description of Notations] 

10 Cordylite carrier 

20 Silica layer 

30 Catalyst bed 

40 Titania layer 

50 Zeolite layer 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



Drawing 1] 




[Drawing 2] 
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